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(54) COMPOUND ANTENNA SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a compound antenna 
system which can be miniaturized with a low profile even if two 
antennas are used exclusively for two conrimunication systems 
respectively. 

SOLUTION: A shield recessive part 2-2 is provided to a plane part 
2-1 of a reversed F-shaped antenna 1 and a GPS antenna 1 is 
installed inside this recessive part 2-2. Thus, a lower part of the 
GPS antenna 1 is shield by the recessive part 2-2. The lower part 
of the GPS antenna 1 is provided with an LNA circuit substrate 5-1 
and the LNA circuit 5 is shielded. Since the system is composed of 
a patch antenna and the reversed F-shaped antenna, the system 
becomes small-sized and low in its profile. 
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Detailed Description of the Invention] 
0001] 

The technical field to which invention belongs] This invention relates to compoimd antenna equipment equipped with 

wo antennas used for two communication system, respectively. 

0002] 

Description of the Prior Art] The car-navigation system and portable radiotelephone using GPS (Global Positioning 
System) are spreading recently, in a car-navigation system, a GPS anteima is needed, and the antenna for portable 
adiotelephones is needed in a portable radiotelephone. Furthermore, when it has the keyless entry system system 
vhich operates the lock and unlocking of a door by remote control by wireless, the antenna for keyless entry systems is 
leeded. By the way, when using such various kinds of communication system in a car, the antenna of each 
jommunication system needed to be installed in the car body. However, since a maintenance and attachment become 
;omplicated while appearance is bad, when two or more antennas are installed in a car body, the compoimd antenna 
vhich receives a portable radiotelephone band, FM radio band, AM radio band, a GPS band, and a keyless entry 
;ystem band with one antenna equipment is proposed. 

0003] As an example of the antenna equipment with which this kind was compounded, the configuration of the 
mtenna equipment indicated by JP,6-132714,A is shown in drawing 7 . In drawing 7 , the elastic rod antenna 101 is 3 
vave common antenna which can receive a portable radiotelephone band, FM radio band, and AM radio band, the 
5lane radiator 102 is an antenna for GPS which receives a GPS signal, and the loop-formation radiator 103 is an 
mtenna for keyless entry which receives a keyless entry signal. Although each of these antennas are installed in the top 
:ace of a body 100, the metal plate 104 is formed in the upper part of a body 100, and the flat-surface radiator 102 and 
he loop-formation radiator 103 are formed through the dielectric layer on the plate 104. Since this plate 104 becomes a 
?roimd plane, the flat-surface radiator 102 and the loop-formation radiator 103 operate as a microstrip antenna. In 
iddition, the protective cover 105 is formed on the flat-surface radiator 102 and the loop-formation radiator 103. 
0004] 

'Problem(s) to be Solved by the Invention] However, with the above-mentioned conventional compoimd antenna, since 
lie whip antenna was used as an antenna for land mobile radiotelephones, while the case became large, there was a 
rouble of being hard to make it a low profile. 

0005] Then, even if this invention compounds two antennas used for two communication system by dedication, 
respectively, it aims at offering the compound antenna equipment it enabled it to miniaturize by the low profile. 
0006] 

Means for Solving the Problem] In order to attain the above-mentioned purpose, the compound antenna equipment of 
this invention In compoimd antenna equipment equipped with a patch antenna and a reverse F form antenna The 
reverse F form antenna with which it had the short stub extended from the flat-surface section and the edge of the flat- 
surface section, and the crevice was formed in said flat-surface section. It has a dielectric substrate and the patch 
antenna which consists of a conductor of the shape of a patch formed on this dielectric substrate, and the lower part of 
this patch antenna is contained in said crevice of said F form antenna, and is united with said F form antenna. 
[0007] Other compound antenna equipments of this invention which can attain the above-mentioned pxirpose In 
compound antenna equipment equipped with a patch antenna and a reverse F form antenna The reverse F form antenna 
with which it had the short stub extended firom the flat-surface section and the edge of the flat-surface section, and the 
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revice was formed in said flat-surface section, It has the patch antenna which consists of a dielectric substrate, a 
onductor of the shape of a patch formed on this dielectric substrate, and the circuit board in which the high frequency 
ircuit arranged on the background of said dielectric substrate is formed. While the lower part of this patch anteima is 
ontained in said crevice of said F form antenna and is united with said F form antenna, said circuit board is shielded 
y said crevice. Moreover, said patch antenna may be used as the GPS antenna in the above-mentioned compound 
ntenna. 

0OO8] Since the patch antenna was attached in the crevice formed in the flat-surface section of a reverse F form 
ntenna according to such this invention, a miniaturization can be attained as a whole. Moreover, it can consider as 
:)w-profile antenna equipment. Furthermore, when the circuit board is prepared in the background of a patch antenna, 
le crevice of a reverse F form antenna will shield and the need of preparing the shielding section in a patch antenna 
an be abolished. 
0009] 

Embodiment of the Invention] The example of 1 configuration of the gestalt of operation of the compound antenna 
quipment of this invention is shown in drawing 1 (a). Drawing 1 (a) is the perspective view of the compoimd antenna 
quipment conceming the gestalt of operation of this invention, and compound antenna equipment consists of a GPS 
Global Positioning System) antenna 1 and a reverse F form antenna 2 used for migration communication system, such 
ls cellular system and a personal radio, the shape of a patch of the rectangle by which the GPS antenna 1 was formed in 
he front face of the dielectric substrate 1-2 which has a predetermined dielectric constant, and this dielectric substrate 
-2 when the offensive of this compound antenna was explained to the detail - it consists of conductors 1-1 . Moreover, 
he reverse F form antenna 2 consists of short stubs 2-3 currently formed so that it may be bent perpendicularly and 
nay extend from rectangle-Uke the flat-surface section 2-1 and the flat-surface section 2-1. Moreover, the crevice 2-2 
or shielding is formed in the center section of the flat-surface section 2-1 . 

0010] And the reverse F form antenna 2 is attached in a ground plane 3 so that the flat-surface section 2-1 of the 
everse F form antenna 2 may counter the conductive groimd plane 3. In this case, the lower limit of the short stub 2-3 
s electrically connected to a groxmd plane 3. Moreover, the core wire of the reverse F form antenna cable 4-1 dravra 
rom the rear face of a ground plane 3 is extended, and it connects electrically at the reverse F form antenna feeding 
)oint 2-3 of the flat-surface section 2-1. In addition, the outer contact of the reverse F form antenna cable 4-1 is 
electrically connected to a ground plane 3. On the other hand, as the GPS antenna 1 is shovm in drawing 1 (b), the 
;ubstrate 5-1 for LNA (Low Noise Amp) circuits is arranged on the background of the dielectric substrate 1-2, and the 
:.NA circuit section 5 is formed in this substrate 5-1 for LNA circuits. Moreover, the GPS antenna cable 4-1 which 
)utputs a GPS signal is drawn from the substrate 5-1 for LNA circuits. 

001 1] And this GPS antenna 1 is attached in the crevice 2-2 for shielding currently formed in the flat-surface section 

1- l of the reverse F form antenna 2. In this case, the substrate 5-1 for LNA circuits and the LNA circuit section 5 which 
ire prepared in the lower part of the GPS antenna 1 come to be contained in the crevice 2-2 for shielding. Moreover, it 

s pulled out from the cable drawer hole currently formed in the side face of the crevice 2-2 for shielding, and the GPS 
mtenna cable 4-2 is further inserted in the cable insertion hole currently formed in the ground plane 3, and comes to be 
irawn. Without the LNA circuit section's 5 coming to be shielded by the crevice 2-2 for shielding, and forming a 
shielding means in the GPS antenna 1 by this, the GPS antenna 1 is stabilized and comes to operate. 
0012] The plan of the compound antenna equipment conceming this invention of such a configuration is shovm in 
irawing 2 (a). Moreover, the front view is shovm in drawing 2 (b), and the right side view is shovm in drawing 3 (a), 
lie shape of a patch [ in / as shown in these drawings / the GPS antenna 1 ] ~ the patch antenna feeding point 1-3 is 
formed in the predetermined part of a conductor, and it is inserted in the crevice 2-2 for shielding of this GPS antenna 1 
ivhere one half was mostly formed in the reverse F form antenna 2. For this reason, the LNA circuit section 5 is 
shielded by the crevice 2-2 for shielding, without giving trouble to actuation of the GPS antenna 1. Moreover, the 
::revice 2-2 for shielding is formed in the flat-surface section 1 of the reverse F form antenna 1, and even if it forms the 
GPS antenna 1 which consists of a patch antenna in this crevice 2-2 for shielding, actuation of the reverse F form 
antenna 1 is not affected. 

[0013] Furthermore, although the configuration of a ground plane 3 is shovra in drawing 3 (b), the ground plane 3 is 
made into the rectangle and the insertion hole 3-2 with which the reverse F form antenna cable 4-1 is dravra, and the 
insertion hole 3-3 of GPS antenna 1 cable 4-2 are formed. Moreover, you may make it the lower limit of the short stub 

2- 3 form in a ground plane 3 the short stub fitting hole (to refer to drawing 1 (a)) 3-1 by which fitting is carried out. In 



ddition, a ground plane 3 is good also as not only a rectangle but circular and an ellipse form, or a rectangle. 
3014] The example of a configuration of the patch antenna in the GPS antenna 1 is shown in drawing 4 further again. 
)rawing 4 (a) shows the example of a configuration of the circular patch antenna 10, and the conductive circular 
ircular patch 12 is formed on the rectangular dielectric substrate 1 1, and let it be the circular patch antenna 10, In this 
ase, the circular patch 12 is formed by vapor-depositing a metal or sticking a thin metal plate on the dielectric 
ubs'trate 1 1 . Moreover, drawing 4 (b) shows the example of a configuration of the rectangular patch antenna 20, and 
le rectangular conductive rectangular patch 22 is formed on the rectangular dielectric substrate 21, and let it be the 
sctangular patch antenna 20. In this case, the rectangular patch 22 is formed by vapor-depositing a metal or sticking a 
lin metal plate on the dielectric substrate 21. 

0015] In the compound antenna equipment of this invention, by the above-mentioned explanation, a patch antenna can 
•e used as the antenna for electric-wave beacon reception of a 2.5GHz band, or a patch antenna can be used as a 
ellular antenna of a 1.5GHz band, although explained as a GPS antenna. In this case, the LNA circuit board is 
irepared only when required. 
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XAIMS 



Claim(s)] 

Claim 1] In compound antenna equipment equipped with a patch antenna and a reverse F form antenna The reverse F 
brm antenna with which it had the short stub extended from the flat-surface section and the edge of the flat-surface 
;ection, and the crevice was formed in said flat-surface section, Compoimd anterma equipment characterized by having 
I dielectric substrate and the patch antenna which consists of a conductor of the shape of a patch formed on this 
iielectric substrate, containing the lower part of this patch antenna in said crevice of said F form antenna, and uniting 
vith said F form antenna. 

Claim 2] In compound antenna equipment equipped with a patch antenna and a reverse F form antenna The reverse F 
brm antenna with which it had the short stub extended from the flat-surface section and the edge of the flat-surface 
>ection, and the crevice was formed in said flat-surface section, It has the patch antenna which consists of a dielectric 
substrate, a conductor of the shape of a patch formed on this dielectric substrate, and the circuit board in which the high 
frequency circuit arranged on the background of said dielectric substrate is formed. 
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